The systemic inflammatory response after spinal cord injury damages lungs and kidneys.
Spinal cord injury (SCI) triggers a well characterized, acute, local inflammation leading to secondary damage at the lesion site. Another little recognized problem may be the activation of circulating inflammatory cells that potentially damage tissues outside the cord. We investigated this problem using severe clip-compression SCI in rats. We studied systemic inflammation after SCI and its effects on lungs and kidneys, as dysfunction of these organs is a frequent, early complication after SCI. From 2-24 h after SCI, the number of circulating neutrophils (especially immature cells) significantly increased by 3-10 fold. Flow cytometry experiments revealed that SCI transiently activates these neutrophils, causing increased oxidative responses to phorbolmyristic acid at 2 h after SCI; then, from 4-24 h, the neutrophils were less responsive. Neutrophil longevity was increased (30-50% decrease in apoptosis) at 2-8 h after SCI. Immunohistochemical analyses demonstrated the invasion of neutrophils into lungs and kidneys (2 h-7 d after SCI) and more phagocytic macrophages in lungs (12 h, 3 d after SCI). Myeloperoxidase and matrix metalloproteinase-9 activity in lung and kidney homogenates increased (12 h-7 d after SCI). Expression of COX-2 increased and lipid peroxidation also occurred within this time. Control experiments inducing local cord damage by excitotoxic quisqualate injection verified that SCI per se is sufficient to trigger systemic inflammation and organ damage. In summary, SCI mobilizes and activates neutrophils that then migrate into visceral organs, a phenomenon occurring in parallel with their well-known entry into the cord injury site. The systemic inflammatory response to SCI should be targeted in the development of new therapeutic strategies to treat SCI.